Abstract. New measurements of the hadronic and leptonic cross sections and of the leptonic forward-backward asymmetries in e+e -collisions are presented. The analysis includes data recorded up to the end of 1991 by the OPAL experiment at LEP, with centre-of-mass energies within • 3 GeV of the Z ~ mass. The results are based on a recorded total of 454 000 hadronic and 58 000 leptonic events. A model independent analysis of Z 0 parameters based on an extension of the improved Born approximation is presented leading to tests of lepton universality and an interpretation of the results within the Standard Model framework. The determination of the mass and width of the Z o benefit from an improved understanding of the LEP energy calibration.
Introduction
We present hadronic and leptonic cross sections and leptonic forward-backward asymmetries measured in e + ecollisions at centre-of-mass energies, 1~, within _ 3 GeV of the Z ~ mass, M z. The data were recorded during 1991 by the OPAL experiment at LEP. These are combined with our published cross sections and asymmetries, from data available at the end of 1990 [ 1 ] , in order to improve the determination of electroweak parameters and provide a more stringent test of the Standard Model.
The integrated luminosity of the 1991 dataset is approximately 14 pb-1, more than double that of the t990 . The first 40% of the 1991 luminosity was accumulated at a fixed centre-of-mass energy at approximately the Z 0 mass. The remainder was recorded during scans of seven energy points around the Z 0 mass.
The larger 1991 data sample has allowed more detailed systematic studies to be made, leading to a reduction of the systematic errors for all analyses presented. The luminosity measurement has benefited from an additional set of forward drift chambers, installed in 1992, which provides a more precise survey of the acceptance for luminosity events. The selection of hadronic events has been improved by extending the acceptance to regions closer to the beam pipe.
This analysis also makes use of a recent improvement in the energy calibration of the LEP beams [2] , which has resulted in a considerable reduction of the systematic uncertainty on the Z ~ mass and total width, F z, as well as a shift in the measured value of M z with respect to our previously published value.
A description of the OPAL detector and Monte Carlo programs is given in Sect. 2. The luminosity measurement and the hadronic and leptonic event selections are described in Sects. 3, 4 and 5, respectively. The results of the LEP energy calibration are given in Sect. 6 and the determination of electroweak parameters is presented in Sect. 7. Finally, the results are summarized in Sect. 8.
The OPAL detector and simulation
The OPAL detector is described in detail elsewhere [3] . The trajectories of charged particles are measured using a precision vertex drift chamber, a jet chamber and zchambers, inside a solenoidal coil. This is surrounded by a time-of-flight counter array and a lead glass electromagnetic calorimeter with a presampler, which measures
